Objectives: Left atrial (LA) function deteriorates with aging and heart failure, is associated with adverse cardiovascular prognosis; but is difficult to, and hence not, routinely quantified. Using novel cardiac magnetic resonance (CMR) image post-processing feature tracking methods, we measured LA strain and strain rate parameters in a community cohort. Methods: Healthy adult volunteers from the community without physician-diagnosed cardiovascular disease or diabetes mellitus were invited for CMR examination. The distance (L) between the left atrioventricular junction and a user-defined point at the mid posterior LA wall on CMR two -and four-chamber views. Longitudinal strain (LS) at any time point (t) in the cardiac cycle from end-diastole (time 0) was calculated as: LS(t) ¼ (L(t)-L0)/L0. LA reservoir strain (LSs), conduit strain (LSe) and booster strain (LSa) were calculated at t equals left ventricular (LV) end-systole, diastasis and pre-LA systole, respectively, and their corresponding peak strain rates (LSR) derived (Figure 1 ). LS and LSR parameters from both four-and two-chamber views were averaged to obtain mean results for analysis. 10 subjects have been randomly selected for intra-and inter-observer variability test. Results: There were 123 male and 108 female subjects; mean age 66.4 6 15.2 years and 63.2 6 16.2 years, respectively; age range 20 to 87 years (see Table 1 ). Data showed the overall intra-observer agreement rates were ranging from 0.990 to 0.999 and interobserver agreement rates were ranging from 0.954 to 0.999 for strain and strain rate. LSs (r ¼ -0.53 in males; -0.64 in females; -0.59 overall) and LSe (r ¼ -0.76 in males; -0.82 in females; -0.79 overall) were inversely associated with age (all P < 0.0001). Similarly, negative age-dependencies were observed for reservoir strain rate (LSRs), conduit strain rate (LSRe), and the ratio LSRe/LSRa (r ¼ -0.47, -0.83, and -0.68, respectively; all P < 0.0001). LSa and LSRa were not age-dependent. Conclusion: Novel feature tracking LA LS and LSR parameters derived from standard CMR images reveal age-dependent reductions in LA reservoir and conduit, but not booster, function in healthy males and females; and provide useful age-and sex-specific normal reference ranges for LA function quantitation. Objectives: To quantitatively evaluate the tricuspid annular (TA) motion with radially rotational long-axis cardiovascular magnetic resonance (CMR) imaging in healthy volunteers and patients with congenital heart diseases (CHD). Methods: A small group of 4 normal subjects (39 6 24 years) and 4 CHD patients (43 6 19 years) were recruited. Cine CMR was performed in the right ventricle (RV) in the long axis with 18 radially rotational planes and 10 angular equidistance ( Fig. 1(A) ). The inhouse built image post-processing program was used to automatically locate the TA throughout cardiac cycle, and to derive the following clinical parameters: peak systolic velocity (Sm); peak early diastolic velocity (Em); peak late diastolic velocity (Am); and tricuspid annular plane systolic excursion (TAPSE). In addition, 3 selected planes that are typical routinely-acquired -4-chamber, RV inflow/outflow, and RV 2-chamber ( Fig. 1 (B-C)) -were compared to 18 planes as ground truth. Results: Feature tracking analysis was feasible in all subjects. Typical results were shown in Fig Conclusion: Current study has demonstrated impaired tricuspid valve annular velocities in clinically diagnosed congenital heart diseases and provided support for the use of the routine acquired views to assess global TA motion. The potential for added clinical value to be further investigated. Objectives: myocardial deformation parameters, strain and strain rate, as markers of contractile dysfunction in the backdrop of myocardial infarction, appears more sensitive than standard 2-D parameters. The introduction of Feature Tracking (FT) cardiac magnetic resonance (CMR) software allows the assessment of left ventricular (LV) strain without a specific encoding pulse. We sought to investigate if FT algorithm on CMR cine images allows the quantitation of regional LV function and its association with contrast enhanced CMR (CE-CMR). Methods: we prospectively enrolled patients with ST-segment elevation myocardial infarction according to the following criteria: first event; successful primary PCI; scheduled for Abstract 092 Figure. Eur Heart J Cardiovasc Imaging Abstracts Supplement, 2017 doi:10.1093/ehjci/jex123
DYNAMIC ASSESSMENT OF TRICUSPID ANNULAR MOTION IN HEALTHY SUBJECTS AND PATIENTS WITH CONGENITAL HEART DISEASES USING LONG-AXIS CMR IMAGING
Objectives: To quantitatively evaluate the tricuspid annular (TA) motion with radially rotational long-axis cardiovascular magnetic resonance (CMR) imaging in healthy volunteers and patients with congenital heart diseases (CHD). Methods: A small group of 4 normal subjects (39 6 24 years) and 4 CHD patients (43 6 19 years) were recruited. Cine CMR was performed in the right ventricle (RV) in the long axis with 18 radially rotational planes and 10 angular equidistance ( Fig. 1(A) ). The inhouse built image post-processing program was used to automatically locate the TA throughout cardiac cycle, and to derive the following clinical parameters: peak systolic velocity (Sm); peak early diastolic velocity (Em); peak late diastolic velocity (Am); and tricuspid annular plane systolic excursion (TAPSE). In addition, 3 selected planes that are typical routinely-acquired -4-chamber, RV inflow/outflow, and RV 2-chamber ( Fig. 1 (B-C)) -were compared to 18 planes as ground truth. Results: Feature tracking analysis was feasible in all subjects. Typical results were shown in Fig. 1 (D-E) with comparison between one normal and one patient. It was well demonstrated in Fig. 2 that clinical results from three selected routine planes had excellent linear correlation to the ground truth with 18 planes (r > 0.985). Patients were found to have significantly smaller Sm (7.862.1 vs 10.961.3 cm/s), Em (6.962.0 vs 11.363 .0 cm/s) and Am (8.361.5 vs. 12.761 .3 cm/s) than healthy subjects (p < 0.05 for all). TAPSE was reduced in patients but not significant (16.464.1 vs. 21.263.4 cm, p ¼ 0.083).
Conclusion: Current study has demonstrated impaired tricuspid valve annular velocities in clinically diagnosed congenital heart diseases and provided support for the use of the routine acquired views to assess global TA motion. The potential for added clinical value to be further investigated. echocardiography and for a CMR study, respectively within 7 days after the event and 10 days after symptoms onset; high quality images. In 20 patients we measured 3D radial (GRS), circumferential (GCS) and longitudinal (GLS) echocardiographic strain. FT analysis was performed with Circle Cardiovascular Imaging Tissue Tracking, cvi42, Calgary, Alberta, Canada. Results: we evaluated 79 patients with GRS, GCS and GLS in 2D and 3D analysis using FT. We observed: a significant correlation between CMR ejection fraction (EF) and the peak values of each strain (r 0,80, p < 0,0001), and between the peak values and both late gadolinium enhancement percentage (LGE) and edema (strongest correlation between 2D-GCS and LGE%, r 0,66, p < 0,0001). Anterior segments showed the closest correlation between the peak systolic strain and the transmurality of the necrosis. In comparison with 3D echocardiographic strain parameters, Bland and Altman plots showed the existence of a trivial systematic difference between the measurements (narrowest limits of agreement for the 3D GLS). Conclusion: to our knowledge, our study is the first one which compares parameters of cardiac deformation using FT with CE-CMR findings. The validation of 3D FT strain against 3D echocardigraphic strain is reproducible for the GLS. Moreover, we found strong association between EF in CMR and emerging myocardial deformation measurements (i.e. peak systolic strain) by FT. Finally, we found a good correlation between necrosis transmurality and the peak systolic strain in segment per segment analysis. Objectives: Chagasic cardiomyopathy (CC) is characterized by progressive tissue destruction and fibrosis, being one of the main public health problems in South America. At present, early detection of cardiac involvement is limited by the absence of validated diagnostic criteria, particularly in the indeterminate form (IF) of the disease. The evaluation of myocardial deformation is an attractive method for the subclinical detection of ventricular dysfunction in several heart diseases. However, the role of cardiac magnetic resonance (CMR) imaging in its determination remains to be established. Objectives: Evaluation of left ventricular (LV) systolic deformation by CMR in patients with IF CC and its correlation with the presence of myocardial fibrosis. Methods: A retrospective observational study of IF CC patients undergoing CMR for evaluation of LV systolic dysfunction and quantification of fibrosis, compared to a normal control population (with age and genre). Results: Twenty-two patients with IF CC (60 6 8.8 years, 23% male) and 11 controls were included. There were no statistically significant differences in dimensional parameters and biventricular ejection fractions between the two groups. Significant differences were observed between the IF CC and control groups for the systolic global longitudinal strain (GLS) (-16.1 6 2.2% vs. -19.6 6 1.8%, p < 0.001). The presence of myocardial fibrosis was detected in 8% of the patients with IF CC (4.8 6 1.8% of the total myocardial mass of the LV). The presence of fibrosis was significantly correlated with systolic GLS (r ¼ 0.74, p < 0.001), unrelated to other variables. Conclusion: Systolic GLS was significantly reduced in patients with IF CC and preserved LV ejection fraction, being correlated with the extent of myocardial fibrosis. This parameter should be routinely assessed when trying to early detect Chagasic cardiac involvement. Objectives: In heart transplant recipients, cardiac allograft vasculopathy (CAV) significantly impacts long-term survival. Invasive coronary angiography (CAG) currently still represents the recommended method for detecting early, mostly asymptomatic stages of CAV. Cardiac magnetic resonance (CMR) imaging has been shown to enable the non-invasive assessment of potential ischemic and inflammatory structural alterations of the transplant leading to CAV and graft rejection. In patients with contraindications to CMR imaging the novel technique of CT stress perfusion (CTP) imaging may serve as an alternative imaging modality. We therefore aimed to assess the diagnostic performance of CT stress perfusion in comparison to 3D stress CMR imaging with CAG as the reference standard in heart transplant recipients. Methods: 13 patients post heart-transplant (93% male, mean age 57612 years, mean time since transplantation 1069years) were recruited for this study. 3D stress perfusion imaging was performed at 1.5 Tesla (Philips Achieva) at rest and under adenosine stress. Additionally, patients underwent 192-slice dual source (Siemens Somatom) CTP imaging under adenosine. Results: All patients underwent 3D stress CMR perfusion imaging with good image quality. The mean LV ejection fraction was preserved (5665%). Under adenosine, a perfusion deficit could be observed in 4 patients during stress testing. A significant stenosis in the corresponding coronary vessel could be documented during CAG in 3 cases. Positive late gadolinium enhancement with a post-ischemic, subendocardial pattern could be described in 2 patients. CTP imaging was performed in all patients with 1 dataset being unuseable for analysis due to extensive breathing artefacts. An effective mean radiation dose of 6.7mSv could be documented. Under adenosine stress, 4 patients displayed myocardial ischemia corresponding to the results of CMR 3D perfusion imaging. Quantitative analysis of myocardial blood flow revealed generally low mean values in comparison with known reference values (mean MBF under stress 125.6636ml/100g/min). Conclusion: 3D stress CMR perfusion imaging showed excellent diagnostic accuracy for the detection of significant CVA in heart transplant recipients and should be further evaluated as a potential non-invasive approach for the follow-up of these patients. basal, mid and apical short-axis slice locations. Resulting T1/T2 maps created online after non-rigid registration for motion correction. Data evaluation was performed by single observer blinded to patient identity and imaging time-point using CVI42. Mean T1/T2 values per examination were calculated averaging mean values of individual segments weighted by myocardial slice mass. Coefficient of Variance (CoV) was used to quantify reproducibility. Longitudinal variability representing physiological and technique related variability was calculated using one-way ANOVA, with square-root of MSE-within used to determine the Standard Error of Measurement (SEM). Results: 18 healthy volunteers (67% female, age 48.7 6 14.8 years, range 30.3 -80.4 years) were studied with 90.2 6 7.6 days between examinations. Mean values imat first, second and third timepoints for T1 In msec were 1013.8 6 27.5, 1019.5 6 25.8 and 1011.5 6 28.5 and for T2 in msecwere 54.0 6 2.6, 53.6 6 2.2 and 53.8 6 2.7. Cov values of slices are reported in Table 1 . For entire left ventricle with slices weighted by mass, CoV for mean T1 values was 1.3% (95%CI 1.0-1.6%). The SEM for T1 values was 14.1 msec (95%CI 9.9 -14.6). CoV for mean T2 was 2.1% (95%CI 1.6% -2.7%) while the SEM was 1.4 msec 95%CI 1.0 -2.2). Conclusion: Temporal reproducibility of T1 and T2 mapping in healthy volunteers was found to be high and precise. Variability represents physiological variability as well as technique related variability. In studies of longitudinal alternations in T1 and T2 values changes within these thresholds should be considered to represent normal variability. Azienda Ospedaliera di Rilievo Nazionale A. Cardarelli, Napoli, ITALY who had been received one chelator alone between the 2 MR scans. We identified three groups of patients: 235 treated with DFX, 142 with DFP and 162 with DFO. Myocardial iron overload (MIO) was measured by a multislice multiecho T2* technique. Biventricular function parameters were quantitatively evaluated by cine images. Results: Excellent/good levels of compliance were similar in the DFX (98.7%) vs DFP (96.3%) and DFO (97.5%) groups. Among the patients with MIO at baseline, in all three groups there was a significant improvement in the global heart T2* value (DFX: þ4.5865.91ms P < 0.0001, DFP: 8.5366.97ms P < 0.0001 and DFO: þ3.9365.21 ms P < 0.0001) and a reduction in the number of pathological segments (DFX: -4.4964.55 P < 0.0001, DFP: -8.0865.5.84 ms P ¼ 0.001 and DFO: -3.6563.81 ms P < 0.0001). In DFP and in DFO groups there was a significant improvement in left ventricular ejection function (LVEF) (þ4.8666.99% P ¼ 0.044 and þ3.8767.48% P ¼ 0.004, respectively). Only in the DFP group there was a significant improvement in right ventricular ejection function (RVEF) (6.6964.61% P ¼ 0.001). The improvement in the global heart T2* was significantly lower in the DFX versus the DFP group, but it was not significantly different in the DFX versus the DFO group (Figure 1) . The improvement in the LVEF was significantly higher in both DFP and DFO groups than in the DFX group while the improvement in the RVEF was significantly higher in the DFP than in DFX group (Figure 2) . Conclusion: Prospectively in a large clinical setting of TM patients, DFX monotherapy was significantly less effective than DFP in improving myocardial siderosis and biventricular function and it was significantly less effective than DFO in improving the LVEF Objectives: Myocardial strain analysis measured with feature-tracking cardiovascular magnetic resonance (FT-CMR) can be key to clinical decision making. 2D FT-CMR imaging is user-friendly but has poor reproducibility, particularly for radial strain. 3D CMR-FT may improve repeatability by reducing through-plane artefact. The aim of this study was to compare the reproducibility of 2D to 3D FT-CMR and define the normal ranges of 3D CMR-FT. Methods: 56 asymptomatic, healthy subjects (43.7612.9yr, 52% male) undertook CMR (1.5 Tesla scanner Magnetom Avanto, Siemens, Erlangen, Germany). 3D FT-CMT was generated using the SSFP horizontal and vertical long axis planes, and short axis cine images. A single observer (BL) analysed the CMR studies using 2D and 3D FT-CMR (Circle cvi42V R version 5.3) and re-analysed blinded scans for intra-observer variability. Inter-observer variability was generated through separate tracking by a second blinded observer (AS). Results: Table 1 displays the inter-and intra-observer variability of each technique Peak strains using 3D FT-CMR were significantly different to 2D normal range values. Intraobserver variability was significantly improved by 3D CMT-FT for global circumferential strain (GCS), whilst inter-observer variability was significantly lower for GCS, global radial strain (GRS) and strain rates. No significant differences were identified for global longitudinal strain (GLS). Conclusion: We defined the normal range values for 3D FT-CMR. This newer technique has superior intra-and inter-observer reproducibility compared with 2D FT-CMR, particularly for the measurements of GCS and GRS. GRS is the principal systolic strain and 3D FT-CMR should improve detection of sub-clinical ventricular dysfunction. Objectives: Non-compaction cardiomyopathy (NC-CMP) is a genetic disorder where the apex of the left ventricle is filled with a thickened inner layer of myocardial tabecules (TRAB). The aim of our study was to compare the left ventricular structure and function in NC-CMP patients with preserved ejection fraction (EF) to control persons (K) with cardiac MRI. The amount of TRAB was compared in NC-CMP and K persons using a new analytical software module.
MYOCARDIAL STRAIN ASSESSED BY CARDIAC MAGNETIC RESONANCE IN ACUTE MYOCARDIAL INFARCTION: POSSIBLE CORRELATION BETWEEN FEATURE TRACKING AND TISSUE CHARACTERIZATION

EVALUATION OF MYOCARDIAL DEFORMATION BY TISSUE-TRACKING-CMR IN THE INDETERMINATE FORM OF CHAGAS DISEASE
COMPARISON OF 3D STRESS CMR IMAGING WITH CT STRESS PERFUSION AND CORONARY ANGIOGRAPHY IN HEART TRANSPLANT RECIPIENTS
S
A CMR PROSPECTIVE
EVOLVING FROM 2D TO 3D -MYOCARDIAL STRAIN WITH FEATURE-TRACKING CARDIOVASCULAR MAGNETIC RESONANCE
MEASURING THE TRABECULA MASS WITH A NEW CARDIAC MR ANALYTICAL SOFTWARE MODULE IN PATIENTS WITH NON-COMPACTION CARDIOMYOPATHY
Methods: Non-compact-to-compact ratio of 2.3 was used for diagnosis of NC-CMP. 102 of 5943 patients had NC-CMP between 2009 and 2014 at the Heart and Vascular Center of Semmelweis University. Patients with poor left ventricular EF (<40%, n ¼ 39) and hypertrophy (n ¼ 12) were excluded. The remaining 51 NC-CMP patients' mean age 30615 years, males: n ¼ 31. Examinations were perfomed with Philips Achieva 1,5T MR instrument. Medis QMass analytical program and its new MassK algorithm was used for analysis, MedCalc software was used for statistics.
Results: TRAB mass index calculated with the new MassK modul was significantly higher in the NC-CMP group than in the K group both in males and females male: 17, 163, 7 vs. 14, 463, 7 g/m2; female: 17, 365 vs. 12, 563, 6 g/m2 . Compared to the standard evaluation method basic MRI parameters calculated with MassK changed significantly both in males and females (end-diastolic, end-systolic and stroke volumes, EF, myocardial mass). Basic MRI parameters calculated with MassK were elevated in NC-CMP patients compared to K persons in both genders.
plane within the ascending aorta that intersected the main pulmonary artery (MPA). Aortic SV was calculated for these planes and compared to the mitral valve (MV) SV. For peak velocity assessment, the aortic plane with the maximal velocity was determined. Results: On Bland-Altman analysis, bias was minimal for the aortic annulus level SV compared with the MV SV (Aortic annulus: -1.4, 95% CI -13-10.5, P ¼ 0.79; Sinus of Valsalva: -6, 95% CI -20.5-8.6; Sino-tubular junction: -5.1, 95% CI -16.6-6.5; Ascending aorta: -4.6, 95% CI -14.9-5.7). The absolute error for the level of the aortic annulus was 6.41%, compared with 18.31%, 14.71% and 15.13% for the sinus of Valsalva, sino-tubular junction and ascending aorta, respectively. Mean peak AV velocities were: at the aortic annulus level¼65.9615.5cm/s; sinus of Valsalva¼74.969.4cm/s; sino-tubular junction¼76.5614.7 cm/s, and ascending aorta¼70.169.1cm/s. Conclusion: Measurement of AV SV is best performed at the aortic annular plane. However, the level of the sino-tubular junction is best for aortic peak velocity assessment. We speculate that this is because pressure gradients between the LV, aortic annular plane and sino-tubular junction have a linear trend. 10 Montreal Heart Institute, Montreal, CANADA Objectives: The T1 Mapping and Extracellular volume(ECV) Standardization Program (T1MES) was developed to explore T1 mapping QA at 1.5/3T across 69 CMR centres. This started with the development of a phantom and its regulatory (CE mark/FDA) approval. We report preliminary phantom stability data at 1 year following continuous use. Methods: 69 phantoms mass-produced in 2015 underwent scanning for 12months in centres worldwide (43¼1.5T;26¼3T). Data submitted by participants were analysed to explore phantom stability, T1 mapping sequences, temperature sensitivity and platform performance. High-resolution imaging was performed to examine gel integrity and aging. Results: After 1 year there were no gel cracks inside the tubes and only local gaps in the outer matrix fill (Fig.1) . T1 measurements were very stable over 1-year and there was no drift, implying no major phantom aging and that hardware set-ups between software updates in participating centres were also stable. Single-site example stabilities (max. CoV) from fortnightly scans at the same temperature for MOLLI, SASHA, ShMOLLI were 0.896, 0.718 and 0.863% on a 1.5T Siemens Aera and 1.75, 2.06% for MOLLI, ShMOLLI on a 3T Siemens Skyra. Temperature dependency experiments after 1-year are summarised in Fig.2 . Temperature tests showed T1 in the very long T1 tubes increasing compared to short T1 tubes. Per C increase for a MOLLI 5s(3s)3s 1.5T dataset, T1 increased by 11.4ms in Tube B and decreased by 1.2ms in Tube G. These were used to create temperature adjustment models for correction of data from sites. Data analysis is in progress aiming to generate T1 stability data over the year at all centres. Conclusion: T1MES developed to CE/FDA manufacturing standards for T1 mapping is a resilient QA device-it has been successfully used for serial scans globally and its T1 values remained stable out to 1-year. T1MES data will: 1) Provide useful reassurance to centres that T1 values are unchanged for any technical reason over long periods of application; 2) Enable some correction to be applied in case a sudden shift in technique is exposed; 3) Permit systematic inter-sequence/manufacturer analyses, aiming ultimately towards corrections to a "standard" T1.
REPRODUCIBILITY OF FULLY AUTOMATED IN-LINE FREE-BREATHING MYOCARDIAL BLOOD FLOW QUANTIFICATION
K Johnson
